Photosensitization (PS) occurred in Shorthorn calves from 3 herds in Boone County, Missouri, in late August and early September 1989. In herd 1, 3 calves, 3-4 weeks old, from a herd of 35 cows with calves were mildly photosensitized. The cattle were confined to 37 acres of permanent pasture of mixed grass and red clover undersown in the previous year's wheat crop. Skin lesions were most conspicuous on sparsely haired areas around the face and ears. According to the owner, these calves had avoided exposure to full sun for the previous 2 weeks. Two of the calves had slightly elevated gamma glutamyl transferase (GGT) activity. Other evidence of mild liver damage was indicated by a slight elevation in bilirubin (Table 1) . These calves recovered during the next week.
Photosensitization (PS) occurred in Shorthorn calves from 3 herds in Boone County, Missouri, in late August and early September 1989. In herd 1, 3 calves, 3-4 weeks old, from a herd of 35 cows with calves were mildly photosensitized. The cattle were confined to 37 acres of permanent pasture of mixed grass and red clover undersown in the previous year's wheat crop. Skin lesions were most conspicuous on sparsely haired areas around the face and ears. According to the owner, these calves had avoided exposure to full sun for the previous 2 weeks. Two of the calves had slightly elevated gamma glutamyl transferase (GGT) activity. Other evidence of mild liver damage was indicated by a slight elevation in bilirubin ( Table 1 ). These calves recovered during the next week.
In herd 2, the 8 affected calves were 2-3 weeks old. The calves and dams were kept in a 4-acre pasture of fescue and red clover. On September 1, the owner noticed flaking skin and hair loss on the backs of the ears of several calves. More calves were affected the next day, and hair loss along the dorsal midline was evident. All calves were photophobic, and 6 of the 8 had diarrhea. At clinical examination on September 6, all 8 calves had lesions evident at various locations (8/8 ears, 6/8 head, 5/8 withers, 4/8 back, and 2/8 dewlap). Other signs of moderate PS included lacrimation, erythema, cutaneous edema, fissuring of the epithelium, and scattered crusting of serum on nonpigmented exposed skin. Serum values for aspartate aminotransferase (AST) were within the normal range. Elevated GGT activity was compatible with damage to the biliary tree. Recovery occurred during the next 3 weeks.
Photosensitization is the development of hyperreactivity of the skin to sunlight. The photoreactive molecule, synonymous with photosensitizer, functions as an energy transducer to convert light energy into molecular electronic energy in the form of activated chemical species. Specific biochemical and functional effects of PS reactions include formation of photoadducts with DNA and proteins, peroxidation of lipids, photo-oxidation of membrane proteins, inhibition of transport of essential metabolites, and leakage of lysosomal enzymes. 13 Irrespective of the cause, clinical PS resembles a severe sunburn. The progressive clinical manifestation of PS consists of lacrimation, photophobia, erythema, cutaneous edema, fissuring of the epithelium, exudation and crusting of serum, and necrosis and sloughing of nonpigmented exposed skin 5 Corneal edema is also evident in many cases. 4 Additional clinical signs consistent with liver damage commonly seen in secondary PS include icterus, anorexia, and depression. 180 In herd 3, a 5-month-old roan Shorthorn heifer from a herd of 37 cows with calves was presented to the Veterinary Teaching Hospital at the University of Missouri on August 24 with chief complaints of photophobia, pruritus, restlessness, and a fever of 39.8 C. Progression of the syndrome resulted in the sloughing of large flakes of desiccated skin from the back. Her initial GGT activity was 1,765 IU/liter (normal, 16-37 IU/liter) and it continued to increase during hospitalization. Further evidence of liver damage is provided in Table 1 . A liver biopsy taken 5 days after admission to the teaching hospital revealed marked portal fibrosis together with minimal inflammatory infiltrate and moderate bile duct hyperplasia. A skin biopsy revealed partial to full thickness necrosis of the epidermis, which was covered with a thick Little is known about the cause of PS in these cases. Factors common to these herds include breed, locale, and the presence of red clover and fescue forage at each location. Photosensitization associated with the ingestion of red clover has been reported. 3 The conditions that might render red clover hepatotoxic or phototoxic are unknown partly because of the insidious nature of the disease and because of the difficulty in carrying out experiments under natural conditions. Thus, a forage generally considered excellent for cattle may unexpectedly become toxic. These cases involved photosensitive suckling Shorthorn calves whose dams were not affected; the reasons for this are not clear. Presented at the 33rd Annual Meeting of the AAVLD, Denver, CO, October 6-12, 1990. An unusually high amount of rainfall occurred in August (18.4 cm vs. normal 7.4 cm), and the mean weekly temperature was 2.2 C above normal. This uncommon weather pattern suggests the possible involvement of aberrant fungal growth on available forage inducing the production of a hepatotoxin by the plant or the fungus. Myrothecium, Alterlzaria, and Rhizoctonia species were identified by culture from red clover specimens selected from the 3 locations. Of these 3 species, Alternaria is known to produce altemariol, a photosensitizing mycotoxin. 6 However, liver damage is not a feature of the PS syndrome induced by this compound. The diagnostic significance of these fungal isolates is uncertain.
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Development of primary PS requires the ingestion of sufficient quantities of preformed phototoxicants or their precursors. It is unlikely that 2-4-week-old calves would ingest layer of serous exudate and degenerate neutrophils. There was multifocal vacuolization and ballooning degeneration of keratinocytes in viable areas of epidermis. Other areas of superficial dermis had an inflammatory reaction predominately centered around small blood vessels and characterized by mild infiltration of macrophages, lymphocytes, plasma cells, and neutrophils. an adequate amount of such compounds unless they were present in the dam's milk. In addition, dams would presumably be similarly affected unless hepatic or rumen detoxification played a protective role in mature cattle. Finally, inspection of the premises did not reveal the presence of plants known to induce primary or secondary PS.
Photosensitization secondary to liver damage is partly consistent with findings in these cases. Elevation of GGT activity in serum demonstrated that liver injury was a feature of the syndrome in 2 of the herds. The most dramatic example of GGT activity elevation occurred in the 5-month-old heifer from herd 3. Because PS was most likely secondary to liver damage in 2 of these cases, phylloerythrin was the presumed photosensitizer in the affected calves? However, compared with mature ruminants, 4-8-week-old calves ingest relatively little of the phylloerythrin precursor, chlorophyll, because milk is the predominant portion of their diet. Serum samples from the affected calves contained no detectable amount of phylloerythrin (< 0.5 ppm). Another potential source of photosensitizers may be the liver's release of endogenous porphyrins into the peripheral circulation. The photosensitizing porphyrins include protoporphyrin, coproporphyrin, and uroporphyrin. 14 Photosensitization of uncertain pathogenesis is frequently reported in livestock. 1, 2, [7] [8] [9] [10] The transient nature, sporadic occurrence, and difficulty in reproducing field conditions of PS preclude the utilization of timely investigative procedures necessary to complete understanding of the pathogenesis. Etiologic agents are rarely demonstrated, and vague associations between suspect feeds and clinical PS are the norm. Even when PS is reproduced with incriminated material during controlled feeding trials, the specific photosensitizer is generally not identified. Many plants have been incriminated in livestock PS but lack definitive evidence of the type of PS induced, the specific photosensitizer involved, or the hepatotoxin in secondary cases or experimental verification. In addition, normally innocuous forages are sporadically associated with PS outbreaks at certain times of the year or during unusual environmental conditions, such as a period of excessive rainfall. Examples include oat, 12 wheat, 11 and red clover pasture.' A minimal amount of research has been done to explain the transient toxicity of these plant species. Continued surveillance and reporting are necessary to help provide details concerning the uncertain pathogenesis of these outbreaks. Bovine cryptosporidiosis in neonatal calves is caused by a small coccidian parasite found in the small intestine of infected animals. Humans of all ages are also susceptible to infection. Veterinarians, animal health technicians, and livestock handlers are at risk of contracting the disease because the oocysts are infective when passed in the feces. This aspect of the parasites' life cycle differs from that of other coccidia. The infective oocysts contain sporozoites that are released into the intestine of the host and penetrate into the microvillus region where they undergo schizogonic and sexual generations and develop into thick-walled (approx. 80%) or thinwalled (approx. 20%) oocysts. The thick-walled (resistant) oocysts are passed in the feces and are infective. The thinwalled oocysts are not passed in the feces but initiate another endogenous cycle in the original host. These thin-walled oocysts are thought to be why hosts build up such a massive infection of cryptosporidia (autoinfection). found mainly in the small intestine of calves less than 3 weeks of age and cause a profuse yellowish to yellow-gray watery to mucoid diarrhea. Cryptosporidiosis should be considered in routine diagnosis of bovine neonatal scours, especially in cases unresponsive to antibiotic therapy. Cryptosporidium oocysts have been found in 6-7-week-old clinically normal calves with formed stools. These animals presumably are a source of infection for the younger calves. Some investigators maintain that cryptosporidiosis is stress related. The disease is often seasonal, with more illness occurring in warm, wet months. Death losses are often higher during colder times of the year. About 25% of scouring calves 5-30 days old are infected with Cryptosporidium parvum. 3 Cryptosporidiosis is best diagnosed from fresh feces. Concentration and flotation with Sheather's sugar solution followed by bright field examination is adequate if the observer can gauge the size and has proper microscope illumination. These organisms are very small (4-5 µm) and are found just under the coverslip when mounted in a levitation solution. They are easy to miss, either because of their small size or Table 1 . Modified procedure to examine fecal smears for Cryptosporidium oocysts.
